General information
All commercial reagents and solvents were used without purification. TLC analyses were carried out on precoated silica gel plates with F254 indicator. Visualization was accomplished by UV light (254 nm). Purification of reaction products was carried out by flash chromatography using E. Merck silica gel 60 (230-400 mesh).
1 H NMR, 13 C NMR, and 19 F NMR spectra were recorded at 400 MHz, 100 MHz, 376 MHz respectively, on a Jeol ECS 400 MHz NMR spectrometer. Chemical shift values () are reported in ppm relative to Me4Si as the internal references and PhCF3 as the external references. Mass spectra (MS-EI, 70 eV) were conducted on GC-MS Shimadzu QP2010. High resolution mass spectra were measured on Jeol HX110/110A using electrospray ionization technique.
Preparation of starting materials
1 1-(1-Arylvinyl)cyclobutanol derivatives 1 were prepared in accordance with literature methods.
3. General procedure for the photoredox-catalyzed selenation/ring expansion sequences of alkenylcyclobutanols 1 with diselenide 2: An oven-dried Schlenk flask was equipped with a magnetic stir bar, 1-(1-arylvinyl)cyclobutanol 1 (0.1 mmol), MeCN 0.3mL, diselenide 2 (0.06 mmol), Ru(bpy)3Cl2·6H2O (2.2 mg, 0.003 mmol) under air. The reaction mixture was stirred for 8-25 h under irradiation of blue LEDs (5 W, 455 nm). The reaction mixture was concentrated in vacuum and purified by chromatography on silica gel (ethyl acetate:n-hexane = 1:20) to afford -selenated cyclic ketone derivatives 3.
Characterization data of -selenated cycloalkanone derivatives

2-phenyl-2-((phenylselanyl)methyl)cyclopentanone (3a)
Yield 
2-(4-fluorophenyl)-2-((phenylselanyl)methyl)cyclopentanone (3d)
Yield: 74%; yellow oil; 
2-(4-chlorophenyl)-2-((phenylselanyl)methyl)cyclopentanone (3e)
2-((phenylselanyl)methyl)-2-(m-tolyl)cyclopentanone (3f)
Yield: 83%; colorless oil; 
2-((phenylselanyl)methyl)-2-(o-tolyl)cyclopentanone (3g)
2-(naphthalen-2-yl)-2-((phenylselanyl)methyl)cyclopentanone (3i)
Yield
2-benzyl-2-((phenylselanyl)methyl)cyclopentanone (3j)
Yield: 61%; yellow oil; 
2-((benzylselanyl)methyl)-2-(p-tolyl)cyclopentanone (3l)
Yield: 72%; yellow oil; 
2-((benzylselanyl)methyl)-2-(4-methoxyphenyl)cyclopentanone (3m)
Yield: 75%; yellow oil; 
2-((benzylselanyl)methyl)-2-(4-fluorophenyl)cyclopentanone (3n)
Yield: 68%; yellow oil; 2 2-Substituted-2-(selanymethyl)cyclopentanone 3 (0.1 mmol) was added to anhydrous toluene (1 mL) in a flask. Then, tributyltin hydride (87.3 mg, 0.3 mmol) and catalytic amount of azobisisobutyronitrile (AIBN) (3.3 mg, 20 mol%) were added to the resultant solution. The reaction was heated at 100 o C for 5h and then concentrated under reduced pressure. The residue was purified by flash chromatography (EtOAc:Hex, 1:10) as the eluent to yield the desired product. 
2-((benzylselanyl)methyl)-2-(m-tolyl)cyclopentanone (3o)
Dowd-Beakwith rearrangement
Characterization data of Dowd
NMR spectra
